Background: This study investigated the association between sociodemographic and behavioral factors and health standards based on physical fitness component scores in a sample of Brazilian schoolchildren. Methods: A sample of 1457 girls and 1392 boys aged 6 to 18 years performed a test battery of 5 items: 1) sit-and-reach, 2) curl-up, 3) trunk-lift, 4) push-up, and 5) progressive endurance run (PACER). The cut-off scores for gender and age suggested by the FitnessGram were adopted. Results: The findings showed that the sociodemographic and behavioral factors significantly associated with the ability of schoolchildren of meeting the health standards varied according to the fitness test. In the 5 tests used girls presented lower chance of meeting the health standards. Age and socioeconomic class were negatively associated with the performance in all physical tests. Schoolchildren aged ≤ 9 years or from families of lowest socioeconomic class presented approximately twice the chance of meeting the health standards than those aged ≥ 15 years and from more privileged families, specifically in the push-up (OR = 2.40; 95% CI 2.01-2.82) and PACER (OR = 2.18; 95% CI 1.84-2.54) tests. Conclusions: Interventions to promote health-related physical fitness should not only consider gender and age of schoolchildren, but also selected sociodemographic and behavioral factors, especially socioeconomic class and leisure activities.
Although a close relationship may exist between the level of habitual physical activity, physical fitness component scores, and health status, being physically active does not necessarily imply being physically fit. 1 A study involving adolescents showed that the time spent on daily-life physical activity of moderate-to-vigorous intensity explained no more than 8% of the variations observed in cardiorespiratory endurance scores. Indicators of muscle endurance/resistance and flexibility did not show any variation that could be statistically explained by habitual physical activity levels. 2 Epidemiological studies suggest that scores corresponding to the different components of physical fitness might be better predictors of health status than levels of habitual physical activity. [3] [4] [5] [6] Specifically in young populations, higher physical fitness component scores are associated with a lower prevalence of risk factors to cardiovascular diseases, with a reduction of total and abdominal fat, and with better bone and mental health conditions. [7] [8] [9] In addition, physical fitness component scores are more closely related to metabolic risk factors than levels of habitual physical activity in school-age children and adolescents. 10 Although various studies have described physical fitness components in young populations in Brazil 11, 12 and other countries, [13] [14] [15] [16] [17] information regarding the association between physical fitness component scores and sociodemographic and behavioral factors is scarce. The importance of determining the association between physical fitness and these factors is based on the recent worldwide trend of declining fitness components among youngsters. [18] [19] [20] [21] Within this context, the purpose of the current study was to identify the sociodemographic and behavioral factors most strongly associated with the health standards based on physical fitness component scores in a representative sample of Brazilian schoolchildren.
Methods
This study is part of a cross-sectional survey involving variables related to health-related physical fitness and sociodemographic and behavioral indicators of the schoolchildren population from Montes Claros, Minas Gerais, Brazil. The data were collected between April The city of Montes Claros is located in the northern region of the state of Minas Gerais, one of the poorest regions in Brazil. Using the Human Development Index (HDI) as a reference, Montes Claros has shown an important evolution over the last 2 decades. However, the town still presents an HDI lower than those of towns of similar population density located in other regions of Brazil, especially in the Brazilian southeast and south. In 2006, the mean HDI of Montes Claros was 0.713, which represents 84% of the national average. 22 
Sample and Subject Selection
The reference population for this study includes schoolchildren of both genders aged 6 to 18 years who were enrolled in the 2007 school year in public and private elementary and high schools in the city of Montes Claros, Minas Gerais, Brazil. According to data from the Statistics Sector of the Secretary Office of Education of the State of Minas Gerais, in the 2007 school year a total of 84,675 schoolchildren (45,033 girls and 39,642 boys) were enrolled in elementary and high schools located in the urban and rural area of Montes Claros.
The study used a multistage sampling to obtain representative estimates of the schoolchildren population from the Montes Claros, Minas Gerais, Brazil. The sample size was established assuming a 95% confidence interval, a sampling error of 3 percentage points, and an increment of 10% to cover possible losses when gathering the data. Since a cluster sampling selection was used, 1.5 of design effect was obtained. The sample size calculated was 2600 schoolchildren. However, the definitive sample used for data analysis consisted of 2849 schoolchildren (1457 girls and 1392 boys).
A letter about the nature and purpose of the study informed parents or guardians of the schoolchildren, and after receiving their written consent the schoolchildren were considered for inclusion in the study. In addition, we obtained oral assent from schoolchildren. The criteria for excluding subjects were a) not going to class the scheduled day for collecting the data and b) some type of physical problem that would temporarily or definitively prevent the schoolchildren from undergoing the fitness tests.
Data Collection
The team of examiners consisted of 4 physical education professionals and 8 students enrolled in the last year of the physical education course, who were supervised by the authors themselves. Before the beginning of data collection, the responsible examiners underwent a period of training to minimize, as much as possible, the influence of intraexaminer bias. In addition, each examiner performed the same measures and physical tests throughout collection of the data. The protocol adopted consisted of the collection of information regarding sociodemographic and behavioral indicators using a standardized and precodified questionnaire. On this case, the data were collected by means of face-to-face interviews. Next, the subjects underwent the fitness tests during a single data collection session.
The chronological age of the schoolchildren was determined in the centesimal form as the period between the date of birth and the time of data collection. However, for analysis of the data the children were divided into 3 age groups. The first group consisted of schoolchildren aged from 6 to 9 years, the second group of those aged from 10 to 14, and the third group of those aged from 15 to 18 years.
With respect to sociodemographic and behavioral indicators, the following information was collected: ethnicity, socioeconomic level, parental schooling, family nucleus, number of siblings, consumption of school meals, distance between residence and school, means of home-to-school transport, engagement in paid work, and type of leisure and free time activity. The guidelines proposed by the Brazil Criterion of Economic Classification were used for the socioeconomic classification of the families of the schoolchildren. This classification is based on the educational level of the breadwinner of the family, housing conditions, possession of household items and cars, and number of domestic employees. 23 On the basis of the scores computed for each item, the socioeconomic position of the family was classified from the highest (class A) to the lowest level (class E).
Health-related physical fitness components were analyzed based on scores corresponding to the results of the fitness test battery, which consisted of 5 items applied in the following sequence: 1) back-saver sit-and-reach, 2) curl-up, 3) trunk-lift, 4) push-up, and 5) progressive endurance run (PACER). The cut-off scores for health standards proposed by the FitnessGram were adopted. 24 
Statistical Analysis
The results were analyzed statistically using the Statistical Package for the Social Sciences (SPSS), version 17.0. The relative frequencies according to the cut-off values adopted were used to identify the proportion of schoolchildren who met the FitnessGram health standards. The chi-square (χ 2 ) test of significance for comparison of multiple proportions was used to determine eventual differences between proportions in each stratum.
The association between sociodemographic and behavioral factors and proportion of schoolchildren who met the FitnessGram health standards was analyzed using odds ratios (OR) and its 95% confidence interval established by binary logistic regression adjusted for the remaining independent variables included in the regression models. Only sociodemographic and behavioral factors that presented a level of significance ≤ 0.20 for the association with the proportion of subjects who met the FitnessGram health standards in the chi-square test were included in the logistic regression model.
Results
The proportions of schoolchildren who met the FitnessGram health standards, stratified according to the sociodemographic and behavioral factors selected, are shown in Table 1 . When analyzing the results obtained separately for each physical fitness component, the highest proportions of schoolchildren who met the health standards were observed for the fitness tests that require the participation of physical fitness associated with flexibility, with 63.4% of girls and 72.3% of boys in the sit-and-reach, and 53.2% and 75.6% in the trunk-lift, respectively. The lowest proportions of both girls and boys who met the health standards were observed for the curl-up (21.8% of girls and 33.2% of boys).
Chi-square (χ 2 ) analysis revealed that the set of sociodemographic and behavioral factors that were significantly associated (P ≤ .20) with the proportions of schoolchildren who met the health standards varied according to the fitness test used. The proportions of schoolchildren who meet the health standards based on sit-and-reach, curl-up, and trunk-lift scores were associated with a smaller number of sociodemographic and behavioral factors. Variation in the proportion of schoolchildren who met the health standards based on PACER scores was associated with the largest number of sociodemographic and behavioral factors.
It should be noted that the strata for gender, age, socioeconomic level, and type of leisure/free time activity were significantly associated with the proportions of schoolchildren who met the FitnessGram health standards based on the scores of the 5 fitness tests; whereas the strata for ethnicity, family nucleus, and number of siblings showed no significant association with the proportions of schoolchildren who met the health standards based on any of the 5 test scores. Table 2 illustrates the sociodemographic and behavioral factors significantly associated with the proportions of schoolchildren who met the FitnessGram health standards. With regard to gender, logistic regression analysis estimated that boys presented up around 2 times more chance of meeting the health standards than girls (pushups: OR = 1.99; 95% CI 1.57-2.44). The results also revealed that the chances of the schoolchildren meeting the health standards decrease at older ages. Subjects ≤ 9 years presented approximately from 1.5 to 2.5 times more chance of meeting the health standards than those ≥ 15 years (sit-and-reach: OR = 1.45; 95% CI 1.15-1.77; push-ups: OR = 2.40; 95% CI 2.01-2.82).
Relative to socioeconomic class, the OR values indicated that schoolchildren from more privileged families tend to have lower chance of meeting the health standards than children from economically less privileged families. Specifically in the case of PACE, schoolchildren belonging to class E (lowest) presented the double of chance of meeting the health standards than those belonging to class A (OR = 2.18; 95% CI 1.84-2.54). The associations of socioeconomic class with the proportion of schoolchildren who met the FitnessGram health standards based in the scores of the other fitness tests were slightly lower, however still important.
Concerning parent-educational level, schoolchildren whose parents had ≤ 4 years of schooling presented an 81% more chance of meeting the health standards based on PACER compared with those whose parents had ≥ 12 years of schooling (OR = 1.81; 95% CI 1.52-2.12). Regarding the engagement in paid work, schoolchildren who reported to work full time were more vulnerable to not meet the health standards based on push-up and PACER when compared with their peers who did not do paid work. The highest chances in favor of the schoolchildren who did not do paid work were 58% (OR = 1.58; 95% CI 1.24-1.97) and 74% (OR = 1.74; 95% CI 1.43-2.06) respectively.
Food consumption at school also presented significant association with the fact whether schoolchildren met the health standards based on push-up and PACE scores. Schoolchildren who reported no consumption any type of food during their stay at school presented between 79% and 62% higher chance of meeting the health standards based on push-up (OR = 1.79; 95% CI 1.48-2.14) and PACER scores (OR = 1.62; 95% CI 1.31-1.95) than those who reported to consume foods sold in the school refectories.
Analysis of the distance between the residence and school showed that schoolchildren who lived within a radius > 10 km from school presented a 33% higher chance of meeting the health standards based on PACER scores than those who lived within a radius < 1 km (OR = 1.33; 95% CI 1.04-1.65). With respect to the type of transportation, schoolchildren who walk or cycle to school presented a 56% higher chance of meeting the health standards compared with children who travel by motor vehicles (OR = 1.56; 95% CI 1.26-1.87).
Leisure/free time activities present significant association with the chance of meeting the health standards based on the scores of the 5 fitness tests. Subjects who reported to be physically active presented significantly higher facilities in meeting the health standards than those who reported to opt for sedentary activities during leisure and free time, as indicated by OR values between 1.36 (95% CI 1.08-1.67) and 2.39 (95% CI 2.04-2.76) for sit-and-reach and PACER respectively.
Discussion
The current study analyzed the association between selected sociodemographic and behavioral factors and the fulfillment of health-related criterion-referenced standards in a representative sample of Brazilian schoolchildren based on fitness test scores of the FitnessGram proposal. It should be pointed out that, when compared with laboratory parameters such as estimation of maximal oxygen uptake, muscle endurance, muscle strength, and articular mobility, the fitness test scores may eventually present limitations regarding the analysis of health-related physical fitness components. 25 However, despite the limitations these scores might be extremely useful for the analysis of indicators associated with health-related physical fitness components. In this respect, the FitnessGram test battery has been applied in studies conducted in Brazil and in other countries with satisfactory results. [26] [27] [28] [29] [30] [31] The chances that the schoolchildren studied here met the FitnessGram health standards varied according to gender, age, and some sociodemographic and behavioral factors. With regard to gender and age, boys and younger schoolchildren presented a significantly higher chance of meeting healthy levels of physical fitness. Other studies also showed lower performance of girls and older children in fitness tests. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Differences in habitual physical activity commonly identified among genders and youngsters of different ages might have contributed to the observed variation. Studies in the literature involving schoolage subjects indicate that boys are consistently more physically active than girls and those youngsters tend to acquire more sedentary habits with increasing age. 32, 33 In this respect, we may speculate that girls and older schoolchildren evaluated in this study are more affected by the lower levels of habitual physical activity and thus present greater difficulty in meeting the desirable levels of health-related physical fitness.
Family socioeconomic level was found to be inversely associated with the chance of schoolchildren to meet the FitnessGram health standards (ie, children from families of higher socioeconomic level presented an increased risk of compromised health-related fitness). Family socioeconomic level is a determinant factor that has been reported in the literature to be a modulator of physical fitness indicators. 12, 19, 34, 35 However, no consensus exists and the results of those studies do not permit to clearly identify the direction and magnitude of the association between family socioeconomic level and physical fitness. In fact, some studies demonstrated a positive association between socioeconomic level and physical fitness indicators, whereas a negative association or no association was reported in others. The main reason for these divergent results might be related to the procedures used for the definition of family socioeconomic position. In the literature, family socioeconomic level has been identified based on family income, education, and occupational activity of each family member, and area of residence. In the current study, the socioeconomic level of the families of the schoolchildren was classified using scores computed based on educational level of the breadwinner of the family, housing conditions, possession of domestic items and cars, and number of domestic employees. 23 Even statistically adjusted for gender, age, and other sociodemographic and behavioral factors of the regression model, the results suggest that schoolchildren working full time presented a significantly lesser chance of meeting the health standards than those who did not.
The explanation that working full time may be associated with compromised physical fitness indicators is based on the assumption that a large part of the participation of youngsters in more intense physical activity occurs outside the school environment. However, to participate in these activities, which normally occur in sports organizations (clubs, associations, gyms), the youngsters would need free time which working schoolchildren do not have because doing paid work occupies a significant portion of their time.
Another factor that has a significant association with the fulfillment of healthy levels of physical fitness was the habit of the schoolchildren to buy foods that are consumed during their stay at school in the refectory. A previous study identified that schoolchildren who reported to consume foods sold in the school refectories demonstrated higher risk of being overweight and obese when compared with those who did not. 36 Therefore, the lower chance of meeting specifically the health standards in the push-up and PACER might be explained by body weight increase those consuming these foods. In this case, heavier subjects have disadvantages in obtaining higher scores in fitness tests that require to sustain the body with the arms or to continuously run long distances. 37 The significant association observed between distance from residence and type of transport used to get to school and the ability to meet the health standards based on PACER was not unexpected. Other studies also reported the important contribution of active commuting to school to increase physical activity levels and improve cardiorespiratory endurance of children, 38,39 main physical capacity related with the performance of the PACER. The measures proposed for North American children to become more active and physically fit include the encouragement of walking and biking to school, avoiding the use of motor vehicles. 40 In the current study, a significant and inverse association was also observed between spending free time in sedentary activities and the ability to meet the FitnessGram health standards. Other studies also reported a strong negative association between sedentarism and health-related physical fitness indicators. 10, 13, 14, 16, 41, 42 Sedentary behavior and unhealthy levels of physical fitness may result in an increase in the occurrence and development of morbidities in young age, with marked repercussions in adult life. [7] [8] [9] [10] In conclusion, and within the study's limitations, the present data revealed significant association between sociodemographic and behavioral factors studied and variations in the proportion of schoolchildren who presented healthy levels of physical fitness. Since low health-related physical fitness have been identified as potent risk factor for predicting cardiometabolic disease and tracking into adulthood, these findings provide further support to implement interventions to achieve healthy levels of physical fitness of school age youth. In particular, the intervention measures should not only consider the gender and age of schoolchildren, but also some sociodemographic and behavioral factors.
